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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polish equipment and the polish approach of 
grinding a ground object by the chemical machinery grinding method in the polish interior of a room, 
supplying an abrasive material on a scouring pad. 
[0002] 

[Description of the Prior Art] when direct pattern processing by the dry etching method of metal wiring 
has become difficult with contraction-izing of a wiring pitch and metal wiring is formed in recent years - 
- DAMASHIN ~ law has been adopted. This approach performs recessing to an msulator layer, embeds 
a metal membrane with a CVD method, a spatter, plating, etc. in that slot, grinds the unnecessary metal 
membrane of the insulator layer upper part by the chemical machinery grinding method (it omits 
Following CMP), and makes it the condition that the metal membrane was embedded at Mizouchi. 
Under the present circumstances, by grinding on the conditions that the polish rate of an insulator layer 
is lower than the rate of a metal membrane, an insulator layer acts as a stopper of polish and the 
operation which controls polish of Mizouchi's metal membrane is brought about. 
[0003] The basic configuration of conventional polish equipment is shown in drawing 10 . It connects 
with a motor etc., and has the platen 1 which can be rotated, and the scouring pad 2 is attached to the top 
face of a platen 1. The carrier 3 for carrying out maintenance pressurization of the semi-conductor wafer 
100 is formed above the platen 1, and this carrier 3 is directly linked with the spindle 4. It connects with 
the motor etc. and the spindle 4 is pivotable. It connects with the polish arm 6 and a carrier 3 and a 
spindle 4 can add a rotation and a load. 

[0004] With this polish equipment, it grinds as follows. It grinds by making the same hand of cut as a 
platen 1 rotate a carrier 3, turning the polished surface of the semi-conductor wafer 100 to a scouring 
pad 2 side, dropping a carrier 3, adding a load on the platen 1 which the carrier 3 was equipped [ platen ] 
and rotated it, and supplying an abrasive material 5 on a scouring pad 2. In addition, although not 
illustrated, it has a pivotable dressing device by the drive arm in the side of a scouring pad 2, and has in 
it the process which performs a dressing under polish or in the intervals of polish and polish. 
[0005] 

[Problem(s) to be Solved by the Invention] Generally, there are W, aluminum, Cu, etc. as a metal 
membrane for [ in a semi-conductor production process / ground ]. Moreover, Ti, TiN, TiW, etc. are 
used for the metaled substrate in consideration of EM resistance and adhesion of wiring. As for it being 
common when grinding such a metal membrane, it is common that a polish process advances by 
oxidizing a metal membrane front face and grinding the oxide. Therefore, generally the oxidizer, the 
alumina particle, or the silica particle is contained in the abrasive material. Polish hardly advances only 
by physical scouring in those without an oxidizer. Generally a reaction of this oxidizer and metal 
membrane raises temperature. This causes various troubles. 

[0006] Drawing 1 1 shows the temperature change of the front face of the scouring pad in the process 
which grinds one wafer at the time of fixing polish conditions. This shows the behavior of the 
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temperature change of the wafer which formed W on the semi-conductor wafer front face as an example. 
Oxidation reaction cannot arise easily due to the natural oxidation film immediately after polish 
initiation, a reaction begins after a certain fixed time amount, and temperature begins to rise rapidly. 
Although it is dependent on the number of sheets of the wafer processed to coincidence, in the case 
where a 8 inch wafer is ground to two-sheet coincidence, for example, the case where it finally amounts 
to 70 degrees C or more arises. Thus, if the front face of a scouring pad becomes the bottom of an 
elevated temperature, three troubles will arise. 

[0007] Since one becomes an elevated temperature after the metal membrane inside the second half of 
polish, i.e., a slot, was exposed, the static dirty rate of a metal membrane rises and the unnecessary loss 
of a metal membrane arises. Under an elevated temperature, since the degree of hardness of a scouring 
pad falls and flattening capacity declines, the unnecessary amount of polishes of a metal membrane 
increases the 2nd. The 3rd requires a thermal load for a scouring pad, they bring deterioration of a 
scouring pad forward, and reduce LIFE. Problems various by becoming the bottom of the elevated 
temperature more than fixed as mentioned above arise. 

[0008] It is a technical problem to become the bottom of the elevated temperature more than fixed as 
mentioned above, and the consecutive-processing stability of polish is also affected. As mentioned 
above, the temperature on the front face of a scouring pad rises in the advance process of polish. 
Temperature is gradually recovered near the room temperature because the cooling operation by air 
cooling arises [ that a reaction carries out termination after polish is completed, that a water-cooled 
operation arises by performing a dressing, supplying pure water etc. to a pad fi-ont face, and ] ftirther. 
However, if this temperature recovery process is not fully completed, immediately after passing the 
count of polish, the temperature rise on the front face of a scouring pad will arise. Transition of the pad 
skin temperature immediately after the polish initiation by each run when grinding continuously to 
drawing 12 is shown. The temperature rise immediately after polish initiation arises gradually, and a 
upward tendency loose also to a polish rate is expected to correspond to this. 

[0009] The temperature change of the front face of a scouring pad causes lack of aging in polish of one 
wafer of a polish rate and the stability at the time of performing continuation polish of a wafer as 
mentioned above. Moreover, the scouring pad consists of resin, such as polyurethane, and causes the fall 
of the physical-properties change by the temperature rise, and a life. Moreover, although temperature 
control of the environment where polish equipment is installed is carried out, as for especially the inside 
of polish equipment (polish interior of a room), not being air-conditioned is common especially 
according to an individual, and the heating value which radiated heat is not fiiUy emitted, but becomes 
the factor in which it accelerates more and not only the front face of a scouring pad but the temperature 
rise of the ambient atmosphere of the polish interior of a room raises the skin temperature of a scouring 
pad conjointly. The ambient temperature of the polish interior of a room is made by incorporation of the 
ambient atmosphere from some polish equipments, and discharge of the ambient atmosphere from a 
discharge hole. The present condition is not specializing especially in CMP, and the temperature setup 
necessarily not being carried out, and not performing direct temperature control of a polish indoor 
ambient atmosphere. For example, when tiie wafer loader side of polish equipment faces a clean room 
and the body of equipment is installed in the **** room side, it is performing making a polish 
equipment loader side into positive pressure, making a grinder style side into negative pressure 
relatively, and exhausting an ambient atmosphere. Therefore, indirectly, the temperature of a part with a 
grinder style is controllable by introducing the ambient atmosphere by which temperature control was 
carried out to some extent. However, since generation of heat was considerably produced in metal 
polish, by such approach, the temperature control near a grinder style was imperfect. 
[0010] Moreover, there are some which were shown in JP,4-216627,A as a conventional example. 
Although the effectiveness of lowering the absolute value of temperature although this conventional 
example cools an abrasive material and a platen beforehand is acquired, since the polish rate itself falls 
notably, there is a problem to which productivity falls. Furthermore in the cooling effect by the abrasive 
material, a bias arises, and temperature distribution arise on a pad firont face. That is, since it becomes 
supercooling near the abrasive material feed zone, the temperature gradient resulting firom it arises and 
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there is a problem on which the homogeneity within a field gets worse. For example, if a lot of [ like an 
abrasive material crosses throughout the front face of a scouring pad and fully fills with the condition 
that the platen is rotating ] abrasive materials are supplied, this inclination will cause a very remarkable 
cost rise, although it may be able to cancel. Conversely, if there are too few abrasive materials, since the 
cooling effect will hardly arise, although there is little dispersion resulting from cooling, a temperature 
rise becomes it is remarkable and remarkable. Although it is thought that it is used in the in-between 
condition of these conditions practical, cooling unevenness will arise under such conditions. 
[001 1] Moreover, it is hard to acquire the effectiveness that cooling from the scouring pad lower part by 
the platen suppresses the temperature rise under consecutive processing since the transmission efficiency 
to the front face of a scouring pad is low. Only the skin temperature of the scouring pad immediately 
after polish initiation falls rather, and the phenomenon [ say / change ] in which temperature variation is 
large produces attainment temperature rather. 

[0012] Although JP,7-228630,A performs temperature control of a wafer side attaching part, it is 
cooling of only a rear-face attaching part, and is making to improve the homogeneity within a field of 
polish into the main **. However, by the time the temperature of the front face of a scouring pad is 
controllable only by heat conduction from a wafer side, it will not result. 

[0013] The place which it was made in order that this invention might solve such a technical problem, 
and is made into the purpose is to offer the polish equipment and the polish approach of also attaining 
the cost reduction of CMP to coincidence while attaining the stabilization and the increase in efficiency 
of heat dissipation from a front face of a scouring pad. 
[0014] 

[Means for Solving the Problem] In order to attain such a purpose, the polish equipment of this 
invention establishes the control means which spouts controlled atmosphere directly on the surface of a 
scouring pad to predetermined temperature. According to this invention, controlled atmosphere is 
sprayed on predetermined temperature on the surface of a scouring pad. moreover, the polish approach 
of this invention comes out having made it having made and change so that a predetermined polish 
property may be acquired according to the phase of polish of the ambient temperature of the polish 
interior of a room during polish. For example, the predetermined ambient temperature after a time of the 
polish interior of a room is reduced rather than the ambient temperature at the time during polish, or the 
initial stage of polish of the ambient temperature of the polish interior of a room is raised rather than the 
temperature at the initiation time of polish during polish, and ambient temperature of the polish interior 
of a room is reduced rather than the ambient temperature at the time after the predetermined time which 
passed over the initial stage. 
[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on the gestalt of 
operation. First, before starting the explanation, the description of this invention is explained. In the case 
of Metal CMP, a ground object oxidizes with an oxidizer, heat of reaction occurs, and, also in frictional 
heat, the temperature of the front face of a scouring pad rises conjointly fijrther. In the culmination of 
polish, it becomes an elevated temperature, so that the degree of hardness of the resin of a scouring pad 
is affected. After polish is completed, heat is radiated and it recovers gradually to early temperature, but 
when heat dissipation is inadequate, whenever the initial temperature of initiation of polish of the next 
run shifts and it piles up the count of polish, temperature rises. Since a polish rate increases in 
coimection with a temperature rise, the phenomenon in which the polish rate rises gradually arises. Since 
such a phenomenon makes a polish rate unstable, it is one of the troubles in a manufacture process. As 
one of the cause of this, accumulation is carried out to the ambient atmosphere of the polish interior of a 
room, and lowering the heat dissipation effectiveness from the front face of a scouring pad is mentioned. 

[0016] Moreover, since it grinds after the metal membrane and the insulator layer have been exposed, 
surface smoothness is decided by the culmination of polish in the polish property at that time. The 
culmination of polish is in the elevated-temperature condition as [ mentioned / above ]. In such the 
condition, a metal membrane and an oxidizing agent react, and also in the field of the metal membrane 
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in the crevice which scouring cannot produce easily, since static chemical etching arises, thickness 
decreases. Furthermore, since the surface hardness of a scouring pad falls in the state of an elevated 
temperature, scouring to the metal membrane of the deeper field inside a crevice will arise. 
Consequently, although he wants the height of the front face of an insulator layer and a metal membrane 
to be in agreement, the direction of a metal membrane will be in a thin condition low. This phenomenon 
has a bad influence, when forming multilayer structure. 

[0017] Therefore, the culmination of Metal CMP wants to lower temperature. However, a polish rate is 
low the early stages of polish, and since surface smoothness is not affected, temperature may be raised. 
The patent which mainly has the following descriptions from the above backgrounds is proposed. 

- Prepare the device in which ambient temperature is detected in the polish interior of a room. 

- Carry out the monitor of the ambient temperature of the polish interior of a room, and attain 
stabilization and the increase in efficiency of heat dissipation from a scouring pad front face by 
controlling to constant temperature. 

- Even if fixed in an ambient atmosphere, when the temperature rise of a scouring pad cannot fully finish 
being suppressed, make ambient temperature adjustable so that the skin temperature of a scouring pad 
can be approximated more to constant temperature. 

- Lower ambient temperature in the culmination of polish. 

- In case controlled atmosphere is spouted near the scouring pad front face at predetermined 
temperature, improve the difference by the location of scouring pad skin temperature by changing 
REIUTO and the consistency of a jet hole. 

[0018] [Basic configuration 1] 

The basic configuration 1 of the polish equipment applied to this invention at drawing 1 is shown. It 
connects with a motor etc., and has the platen 1 which can be rotated, and the scouring pad 2 is attached 
to the top face of a platen 1 . The carrier 3 for carrying out maintenance pressurization of the semi- 
conductor wafer 100 is formed above the platen 1, and this carrier 3 is directly linked with the spindle 4. 
It connects with the motor etc. and the spindle 4 is pivotable. It cormects with the polish arm 6 and a 
carrier 3 and a spindle 4 can add a rotation and a load. In addition, although not illustrated, it has a 
pivotable dressing device by the drive arm in the side of a scouring pad 2, and has in it the process 
which performs a dressing under polish or in the intervals of polish and polish. Although the principal 
part of polish equipment is constituted by these, with the gestalt of this operation, it considers as the 
device which introduces directly the ambient atmosphere by which temperature control was carried out 
to the polish room 200 which has arranged this principal part, and has the ambient temperature sensor 9, 
the polish indoor heat exchange unit 11, and the outdoor heat exchange unit 12 grade. 
[0019] The polish indoor heat exchange unit 1 1 is arranged in the polish room 200, and has the 
inhalation-of-air section, the ventilation section, a heat exchanger, etc. The polish indoor heat exchange 
unit 1 1 equips the inhalation-of-air path with the chemical filter 10. The outdoor heat exchange unit 12 
is arranged outside the polish room 200, and is connected with the polish indoor heat exchange unit 1 1 
through the cooling pipe made to circulate through a refrigerant. The outdoor heat exchange unit 12 has 
a compressor, a heat exchanger, etc. 

[0020] Moreover, in the polish room 200, the jet pipe 7 which exhausts an ambient atmosphere is 
formed. However, an adjustable bulb (not shown) is attached and the value of a request of displacement 
enables it to be controlled. Moreover, in the polish room 200, the scouring pad skin temperature sensor 8 
which detects the skin temperature of a scouring pad 2 is formed. 

[0021] The tungsten film is formed in the polished surface of the semi-conductor wafer 100 by the 
thickness of 400 to about 800nm by the CVD method. If an example of the polish conditions of a wafer 
is shown, in the pressure applied to the semi-conductor wafer 100, the rotational frequency of 300 g/cm2 
and a platen 1 will set the rotational frequency of 60rpm and a carrier 3 to 65rpm. Polish time amount is 
arbitrary. What was constituted by foaming polyurethane as a scouring pad 2, and the thing adjusted to 
one to about five in ph including oxidizers, such as filmed silica and hydrogen peroxide solution, as an 
abrasive material 5 are used. The flow rate of an abrasive material 5 is set to 100 cc/m - about 200 cc. 
[0022] As dressing conditions, the disc-like dresser with an outer diameter of about 10cm which held the 
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diamond particle of #100 on the plate by nickel plating is used. For example, in a load, the rotational 
frequency of 50 g/cm2 and a dresser sets the rotational frequency of 25rpm and a platen 2 to 25rpm. The 
processing time and timing are arbitrary. In addition, these polish conditions and dressing conditions are 
to show an example, and are not limited to this. 

[0023] The ambient temperature sensor 9 detects, while grinding the ambient temperature in the polish 
room 200, and controlled atmosphere is introduced into predetermined temperature in the polish room 
200 so that the ambient temperature in the polish room 200 may be maintained at constant temperature. 
For example, temperature control of the ambient temperature in the polish room 200 is carried out so 
that it may become the 15-degree-C range of **2 degrees C. It becomes a subject that the temperature of 
the location in which a general clean room and polish equipment are installed is about 20-25 degrees C, 
and to cool an ambient atmosphere, since the ambient temperature in the polish room 200 rises during 
polish further. The cooling process of an ambient atmosphere is shown below. 
[0024] A refrigerant is introduced into the compressor of the outdoor heat exchange unit 12, and 
adiabatic compression is performed. As a result in a refrigerant, a temperature rise arises. In addition, 
Freon, chlorofluocarbon 22, ethylene glycol, etc. are mentioned as a refrigerant. It is made to liquefy by 
introducing this refrigerant into the heat exchanger (multitubuler heat exchanger) of the outdoor heat 
exchange unit 12, performing heat exchange with the exterior, and emitting the heating value of a 
refrigerant. Furthermore, the path of subsequent supply pipes is made to expand rather than it inside a 
multitubuler heat exchanger, and the temperature of a refrigerant falls further by decompressing a 
refrigerant. If the refrigerant with which temperature fell to the polish indoor heat exchange unit 1 1 is 
suppUed and heat exchange with an ambient atmosphere is performed, a refrigerant will absorb and 
evaporate a heating value. A heating value is taken from the ambient atmosphere attracted through the 
chemical filter 10 in the heat exchanger of the polish indoor heat exchange unit 11, and the cooled 
ambient atmosphere is sent in the polish room 200 by the blower. Adiabatic compression of the 
vaporized refrigerant is introduced and carried out to the compressor of the outdoor heat exchange unit 
12. Temperature control is performed by repeating this cycle. What is necessary is just to perform this 
cycle conversely, when heating although this is the example which showed the cooling process. 
[0025] In addition, a difference with an outside temperature may not be used in the case of heat 
exchange, but cooling and heating may be compulsorily performed for a heat exchanger, and 
effectiveness may be gathered. Moreover, a heat exchanger may be plurality-ized and capacity may be 
raised. Moreover, as shown in drawing 2 , controlled atmosphere may be introduced into constant 
temperature from the introductory duct 13 from the exterior of the polish room 200. In this case, what is 
necessary is to prepare an adjustable bulb in the exhaust air section or a feed zone, and just to perform 
temperature control. What is necessary is just to adjust about an exhaust pressure, so that the effect on 
temperature control may be suppressed to the minimum. 

[0026] Conventionally, since it was only discharge of the heating value from a jet pipe 7, when 
generation of heat beyond discharge capacity arose, the temperature rise of an ambient atmosphere 
arose, and the heat dissipation from the front face of a scouring pad 2 had been checked. On the other 
hand, if the monitor of the temperature of an ambient atmosphere is carried out, temperature control is 
performed and it is made to maintain to a certain constant temperature, the accumulation into an ambient 
atmosphere can be prevented, and even if it piles up the count of polish, heat dissipation effectiveness 
will not change. Therefore, the polish rate at the time of grinding continuously can be stabilized. 
[0027] Furthermore, if ambient temperature is made to low-temperature-ize fi^om the environmental 
temperature in which polish equipment is installed, according to the temperature gradient, the heat 
dissipation from the front face of a scouring pad 2 can be urged further, polish culmination attainment 
temperature can be lowered, and unnecessary film Berry of a metal membrane can be improved. Since 
effectiveness can be demonstrated also where the flow rate of an abrasive material is lessened, the 
amount of the abrasive material used can be reduced, and there is also an advantage which can reduce 
cost remarkably. 

[0028] Moreover, since the operation by air cooling is strengthened, it cannot call at the location of a 
scouring pad 2, but can cool to homogeneity, and the temperatxire gradient of the abrasive material feed 
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zone suburbs like before and the other part can also be decreased. Since it depends for the polish rate in 
Metal CMP on temperature, the effectiveness of raising homogeneity is acquired. Moreover, since the 
heat dissipation effectiveness can be acquired also where the flov/ rate of an abrasive material is made 
fewer than before, the amount of the abrasive material used can be reduced, and there is also an 
advantage which can reduce cost. 

[0029] The change data of the skin temperature of the scouring pad 2 at the time of seting ambient 
temperature constant at drawing 3 are shown. It is shown that it is possible to suppress a temperature rise 
low from before at the same time the temperature immediately after polish initiation falls 
conventionally. In addition, although shown henceforth, ambient temperature is changed more positively 
and the skin temperature of a scouring pad 2 is controlled by the gestaU of operation concerning this 
invention. [0030] [Basic configuration 2] 

The basic configuration 2 of the polish equipment applied to this invention at drawing 4 is shown, this - 
a base -- a configuration - two --****- polish — the interior of a room -- heat exchange a unit - 1 1 - 
- outdoor -- heat exchange a unit ~ 12 depending - cooling - ** ~ a system - polish ~ the interior 
of a room -- heat exchange a unit --11-'- outdoor -- heat exchange - a unit - 12 - ' - depending - 
heating - ** a system dissociating preparing ~ **** . It has the merit of enabling the change of 
ambient temperature control in a short time to heat an ambient atmosphere by considering as such a 
configuration. 

[0031] [The gestalt 1 of operation] 

The gestah (gestalt 1 of operation) of 1 operation of the polish equipment applied to this invention at 
drawing 5 is shown. With the gestalt of this operation, make the ventilation section 14 approach less 
than 10cm of the front face of a scouring pad 2, and the ambient atmosphere by which temperature 
control was carried out is made to blow off on the front face of the direct scouring pad 2, and a 
temperature transmission efficiency is improved so that the temperature change of a scouring pad 2 may 
be followed for a short time. 

[0032] The flat-surface configuration of the ventilation section 14 is shown in drawing 6 . Although not 
illustrated, if the layout and consistency of a jet hole of the ventilation section 14 are optimized 
according to the need, the temperature control doubled with calorific value will become possible. For 
example, what is necessary is just to raise the consistency of the jet hole of the core of a scouring pad 2, 
if the temperature rise of the core of a scouring pad 2 is remarkable. In addition, with the gestalt of this 
operation, two or more scouring pad skin temperature sensors 8 are arranged so that the radial 
temperature profile of a scouring pad 2 may understand. By doing in this way, temperature control can 
be changed according to the part of a scouring pad 2, and the effectiveness which controls the field 
intemal division cloth of the skin temperature of a scouring pad 2 is also acquired. 
[0033] Furthermore, it is also possible to have two or more ambient atmosphere control units. For 
example, it has a source of cooling, and a source of heating, and has the jet hole which corresponds to 
each, and the array is optimized. The ambient atmosphere moreover heated from some jet holes is blown 
off, and the cooled ambient atmosphere is spouted from others. That is, a part of front face of a scouring 
pad 2 is heated, and it becomes possible to control skin temperature distribution of a scouring pad 2 by 
cooling a part more positively. 
[0034] [The gestah 2 of operation] 

An example of ambient temperature control is shown in drawing 8 . The configuration of drawing 1 is 
used as equipment. It is characterized by the degree of cooling of polish reducing strength and ambient 
temperature, as the timing which barrier metal, such as titanium nitride which was being laid under the 
lower part of the tungsten film, exposes is detected as an end point and it is shown in drawing 8 after it 
by the end point approach by torque change generally used (about 1-20 degrees C per minute). Since it 
serves to suppress a skin temperature rise of a scouring pad 2 in order to lower ambient temperature and 
to gather heat dissipation effectiveness, the polish property of controlling film decrease of the metal 
membrane generated after barrier metal exposure can be acquired. In addition, drawing 7 R> 7 is an 
example in the case of maintaining ambient temperature uniformly. 
[0035] [The gestalt 3 of operation] 
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Still more nearly another example of ambient temperature control is shown in drawing 9 . The 
equipment configuration of drawing 1 is used as polish equipment. Since time amount is taken for an 
oxide to exist in a metal front face and for a polish rate to start the early stages of polish, it is 
characterized by what a polish rate is accelerated immediately after polish initiation by heating an 
ambient atmosphere (about 1-20 degrees C per minute), it raises the degree of cooling in the second half 
of the polish which affects surface smoothness, and ambient temperature is lowered for (about 1-20 
degrees C per minute). With the gestalt of this operation, while raising the polish rate in early stages of 
polish and raising productivity, the polish property of controlling film decrease of the metal membrane 
generated after barrier metal exposure can be acquired. 
[0036] 

[Effect of the Invention] Since the control means which spouts controlled atmosphere directly on the 
surface of a scouring pad to predetermined temperature was established according to this invention so 
that clearly from having explained above Moreover, since it was made to make it change so that a 
predetermined polish property may be acquired according to the phase of polish of the ambient 
temperature of the polish interior of a room during polish While attaining the stabilization and the 
increase in efficiency of heat dissipation from a front face of a scouring pad, the effectiveness that the 
cost reduction of CMP can also be attained now to coincidence is done so. 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] Polish equipment characterized by having the control means which spouts controlled 
atmosphere directly on the front face of said scouring pad to predetermined temperature in the polish 
equipment which grinds a ground object by the chemical machinery grinding method in the polish 
interior of a room while supplying an abrasive material on a scouring pad. 

[Claim 2] Polish equipment characterized by blowing off the ambient atmosphere heated in claim 1 from 
some jet holes which spout said ambient atmosphere, and spouting the ambient atmosphere cooled from 
others. 

[Claim 3] The polish approach characterized by making it change in the polish equipment which grinds 
a ground object by the chemical machinery grinding method in the polish interior of a room while 
supplying an abrasive material on a scouring pad so that a predetermined polish property may be 
acquired according to the phase of polish of the ambient temperature of said polish interior of a room 
during polish. 

[Claim 4] The polish approach characterized by setting to the polish equipment which grinds a ground 
object by the chemical machinery grinding method in the polish interior of a room, supplying an 
abrasive material on a scouring pad, and reducing the predetermined ambient temperature after a time of 
said polish interior of a room rather than the ambient temperature at the time during polish. 
[Claim 5] It is the polish approach characterized by to reduce the ambient temperature of said polish 
interior of a room rather than the ambient temperature at the time after the predetermined time which 
raised the initial stage of polish of the ambient temperature of said polish interior of a room rather than 
the temperature at the initiation time of polish during polish in the polish equipment which grinds a 
ground object by the chemical machinery grinding method in the polish interior of a room while 
supplying an abrasive material on a scouring pad, and passed over said initial stage. 
[Claim 6] The polish approach characterized by judging the detection time of the end point by torque 
change to be a time predetermined [ said ] in claim 4 or 5. 
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mmi^mz:h^^x. 

mm^izm^mm-^^o:>m^(Dm!^^y.^^<Dnmw^^^ 
^mmmmm\z^ f)i^mm^(Dmm^mm^[^{zxrfo 
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[0 0 0 1] 

ms^mmmf^izrifom^&si^j:zfmm-Mmzmr 

[0 0 0 2] 

i^o\'^'ix.y^>^mz^^m.^mu/^^->mxf)< 
'>>te75^s^ffl$nT#T(.^^<, :i(D'jjm\tf&mm\zmm 

(£^TCMP<hliiSt- ) «cJ:OPFS!bT. « 

^{zi^Mm:fymib}^^rircikmt^^h<Di?$>^. z:<d 
^izxmmtinvchT. '^m'f)mm(D:^hy/^iiiy 

[0 0 0 3] mio \z'^^o:>mm&S(Dm:^m^^7ik 
r. 'e-^^\ziMm^nm^mmfi^'^muy'^y'>i ^ 
fi-u. •:f^i^>i(D±mizumm/^y\^2f)mn^nx 

mEEf^ftii(><D^-^ s/i^^^fetir^iso . Z:<D^'^ 
343cfccjcxe>HJP4t^wif7-A6{ceisg$n. (sie 

[0 0 0 4] c:cD^BifSfST(i:;^cD,i:-5tcUTfiJF^^fT 

3- ^mi^0 3:./\l 0 0(7)fiJf@DS^5Jfis/t*y F2{R)J(Cfpl 

frtr^-^- urates^ iaife^it;t:^^^7^> i.ttc^lr 
T^i/;ci>75<w®/i-y K2a)0iij:^-tc«, mmY—A\z^^ 

® tmm Ofrra K U > y ^ fr P XfS 
[0 0 0 5] 

[^B;];5^*^s^Lct^^T^iiftM] -mmz^^^mwmm. 
x&x(Di^mm»^<D^MmtLxitt. w, au cu 

^JBOTlfilfCHT i . T i N, T i yiU^t^m^^^tlX 
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x\t.^ Emmtmvri^ u^k :l (DWtitm t i^Mf^f)^Kit^ 

[ 0 0 0 6 ] s 1 1 \tmm^9¥^-'^\z Lr^m-^o)-^ 

i\i^mLith<Dx$>^o ctiu-m^iyx^m»'y:iL/\ 
^mzw^^mi^fz^y :ri/\om.m^ito>^m^7f:vrz^ 
<ox$>^. mmm!i^^^it^f'mitmizj:om<t&fB/i^ 
±c\z<<. ^^-"^m^^mz^fC^ifymfAi^^ r&i«fca 

T^f)^^ M^\iS'<>'f'0x./\^2^\^m\zmmurcm 
^x\t. mi^(^\z7 ox:^±\z^m-r^^^t)i^c^. 

[0 0 0 7] l':?Ji»f®(7>^^:p^0, S}cortSi5<Oife/S 
mi:t<Uthl^^umziStl^^if3:^(DX. i^Mm<DmW:i:,y 

3og«, mm/'^y\'^zmtnm:)^t^f}^K>. mm/^y\^<^ 
[0 0 0 8] wa>(^cfc'9{c-^eA±coiSi§iTtc7^cC^ct 

ddii. m^m^/^y ^^mz<^^uy^/i<^h'uy>^> 

^ ?fraift^ffi -^^^ c^z^t xumnmujSimiz^i^m \z \B\m. 

Tum^t. mmo)\si»^mx»:mzmm/^-^ i^^m<D 
um±m^^c^. mi 2i,z'i^mmzmm^n'orcm(D 

-To t^^^^zmmmp^m.mo)i^ei±m^^c. zitiizi^jt:^ 

T^J:o \zmm h ^z tj«^75^;^ Jt#«|6]7&^a ^ ti 
[0 0 0 9] &^±Oj:o^zmm/^y \^<DmWi<OM&^it 

itmmm&(D i «c<oo:xL/\o)mmiz:is^f^^m^ith. 
^r^. mm&t^:^^iSLm:^rix^^^mmit^^mn^nx 

Ti/)^S(0^m^(D»tif»\Z^':>XU^riX\^^^. 4#ICCM 
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>;i/-A'sosu. mm*^i^^^m'/jMmizmm^nx^'^^ 
m^. mmizmm&ma-^m^mj£iz. mmmmm 
^f^f£\zLnm%^s^^r^:zii^rr':>xi^^^. se-p 
T. ummm^tir:i^m%^mxr^z.txrBm(^^z 

[0 0 10] ^fc. l^t^mtl^X. #M¥4-2 1 6 6 

2 7^'J^m\z7r:^nr:lh(of)^^^^ ;i<DUMmi. mm 

mRZJ^':f^y^>^^ib}%^LX^<^<DX^^f)i. US. 

mmzi&T-i'^(Dx. ±mi^t)^i&T-r^mm7^^$>^. $ 
^\zmmni^z<k^}^-:&^^Jimz\t.moft^±c> /^^y ksb 

lei^LT^^^^.^-c. mmn-j \^<Dm^±m\zm^-^^ 
\zmtL't\^E(o:k&(Dmmm^is^^^n\t. zcom^w^ 

^«{<o mzm&\zmmnw^>ts.^'fn\-t. ^mji^t^^ 
E^cn.\^^<nx. i^^m tc® OS u e o ^ v ^T^^'ig 

[0 0 11] ^fc, -i/^T^VtCctOOTS/t^y KT?SB;5>^ 
[0012] i^F^qz 7 - 2 2 8 6 3 0 ^l>ffi«»:7a:/N^ 

<7)^THw«f>'^-:/ \^(oms(ou&'^mmx^^%x\zk'i 
[0 0 13] ^^m^-xcoy^ouwm^m^^^t^ib^z 

C M P a 7. N j£M ^ l«M Cit rtcT ^ ^ ^ O T ^ ^ W 
[0 0 14] 
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T^\z. wx^(D^mz%m^ntc^mm,ii<^^{m^n 

[0 0 15] 

[%9]cD^J5S(^)j^ei] EAT. :*%H^^l^ig<^/^SgfcSo' 
O^mZ'O^'^XtSL^R't^. :^^)VCUPCOmz\^. 

mmt^mitnnz^K^mvc'^tx. s^t^i^iTj^j^^t. w.\zm 

<. mmo>§gt^wtvsxkt. mm/ty\^<Dmm(Dmm^zs^ 
^&^A.^i3ii:^mizu^o mmT^mr-r^t. 

m\B\Si^mt2^m\zumf}^±^i^x^^< . mmu-hit 
um±mzt^\^^mmT^<ox. ^i^.^{zmm\y-h/)^±¥i- 

ui-s, z:<Dmm<D-''^^ux. msBM[^co^m%^zw^, 

[0 0 16] mft. mm<Dmm&v^x\t±mm^mt^m 
hi^mtiAi^fcikmxmmr^oyx. ^(omoymm^^. 

mmx t> > w^ctf b^x 5^ > c ^ r^i^^zmmti^ 
T-r^fci^. mf»^^(Dj:Dm^'^^^(o^^m^x<D^ 

\tm^>ixmhr^^. c<Dmmt^mmm^mf&i.xir^< 
40 [ooi7]se-pT, ;^^)\^cup<Dmmmm\tr^s^ 

\zm9^^^tji^'^Z.iif)^^J:0&&^±^fXh&i^K 

±(D^otjin^^^^^t\^x'A(Dj:ofji^m.=^'-^'r^^ 

• nmm.um^mm'r^mm^mm^p^i^zm'X^. 

• '^m%^-^\zLxt^mm/'^y \^(dusi±¥i-^+wz 
50 mpi^tiu^^m^^z. mm/^y \'<Dwmuei^j:0"^ 
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CO 0 1 8] csiM^) 

[0 0 19] fiJfS^rt^3?m:i^*y h 1 Ifi, mmM2 
«|:x-*;/ h 1 2«, fi]TS^2 0 O^tCES^tlTisD. 

[0 0 2 01 t,ti. mmm^z 0 Q^\zvx. ^m%^m% 
[0 02 1] ^m<*^^x^/\ I 0 o<DmBmizum;^^£. 

CVDm\ZXr)^-^/f:;^y^y^t,i4 0 0 nmt^h>B 0 0 

-0*l^^-r(h, ##^*:C7x/M 0 0izmX^f£'/j\^3 0 
0g/cm2, :/^-t'> 1 <^)lelg|gcJd:6 0 r pm« 

$>^. ^m/<yi^2t\^x\,tmm^oo\yy>{zjzom 

mmitTi^^myi^mcomim'^^^ p h ^ i - 5 ^m^zmm 
$rLZit>(o$:fflir^ao wamstT^ffim^ftij-i 0 0 c c 
-200 ccmmt^^. 

[0 0 2 2] \^Uy:yy^^^tVX\-t. #100coy 
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^Mti5 0 g/cm2 , KU»;/1fc7)(HlS^(i2 5 
r pm, :/^5^>'2<D[Hie&Ji2 5 r prnthf^- Mffl 

[0 0 2 3] ^fflSCSS-feV-tf 9JCJ:0Wfi^2 0 Oft 
co3?Bfl^^S^5ff®4'Jzefetau. 5FF®^2 0 0f^<^^ffl 

fci?B^^w®^2 0 op^tc^AT^. mmu 
^ms.\^x\^\^m^<oum}^. 2 0-2 srejgT*^ 

[0 0 2 4] !«&«t$Sn^3£M^-^y h 1 2 <?>:3 >:/U 

2 2. :x,^\^>^^}zi—)Vts.Ei)mM^n^. c:<^?&iK 
h 1 2(7>38fi32feSg 

•V h 1 1 JCtaSa)(STUfc?&«5$:(^)S&L.. ^ffl^<h<^^ 
'7^;P5' 1 0^jlLT®^l$n;t3?ffl^tlW@^rtSft32 

rc^^^^ii^m«fc<^o-rfiJFEg^2 0 Of^tci^ena. 
^{bb/z?ftfiSHS^^32«3.-^y h 1 2oon>:/u-/it 
{c5»A^n^l^/£$e^n^o e:<?5if-<^;i^=&l^03gTc 

j!iuSb-rs«'&tt. z,(Dv< C7 )u^mizn;^ir£& 

[0 0 2 51 l?ft3gSl<^W,{wng6iajS<!:0^-<&ffJffl 

Xxfim^±(r-fXhSi^^. ^X^, ^52MS^«S:Yfc:UT^e 
:^j$|niJi3i±Tt>Bt^.^. m2\Z7^T^o\z. mm 
^2 0 oa)^gK7^l^€>— ^^astcS3jp^n/!:?5:ffl^^i3A 

y^^^ h 1 3<i:D«AUTt>Av^. CCD^JCtl, g^^JS^ 
[0 0 2 6] ttiJfefi. St^iJ^^ h 7 75^^><7),«ifia)S^m<D 

(ofasJi^Ti^ti;, wii/^^y K2coiss:6^S(^K^^pa 
SLTo^^t. z.n\ztii.x^m%(ou&^=Ezz^\y. 
umum^n\.^:^^—^mLm{-m^'T^ xr>^z'^n\^. 



(5) 
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[0 0 2 7] sEfc. '^m^im^mm^km^ms^tix 

K>mm^^znm%u&^^pLxmm/'^y K2a>«®tas 
[0 0 3 01 im^mi^} 

m 4 \z:^^miz%^mm&m (r>m^m0^ 2 ^^r. c<d 
m^imix^t. mm^^m^t^zL-y h 1 1 . ^^^^ 

tT^ziii\zj:Os ^mm.^M}mi^rz^'^mf^\z\t. mm 

[0 0 3 11 i mm(owm 1 3 
m 5 \z^mm\zm^mmmm:(o —^m(D}^m (^m<Dm 

/N'u/ H2(0^®co^J;^t^ 1 0 cmJ[^f^tCjfia&$-ttr> 
[0 0 3 2] @6tCiSJiL3Bl ^(DW-l&MiK'^T^'i-. 

mm/^ y K 2 (D^F^'M^mU&^u yy^)Uf)m^X o 
Z.(D^'^\Zt^Z,t\Z^K>. fiJF^A'y K 2co?[B(4{c;&i; 
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[0 0 3 3] 3EfC. fe*Sc<D3?H^ttelfflI:x-.y N^J^OC 
WSA^y H2<^)SflSco-iW^*n.«iL.. -SB^^aif 

[0 0 3 41 i^mamMA) 
m 8 \z^m^^e^mm(OzM^^'^^ gs<h uxwAt^ 

it\,zj^^ji>\^7fs^>h'jjm^z^K^. ^y^7s^ym<D 

SCaK^iST (l5^a;tD 1 -2 orea^) $-dr^Ci: 

•e, /^^)7:A^)mm^:imz^±T^^Mm(oimmo^ 

7 ^t^mm.u&^-m\zmmT^m^<Dmxi>^. 
[0 0 3 5] mm<omm s i 
^9fc#®^iasn3ii5i<7>$6iistjc7)0ij$:^-ro ^^is© 

(liJ-^fcO 1-2 Ot:SS) T-5CchTfiff®U~h<£: 

g^€r^^^;eji6§?ffl§eiaS£^Ttf^ (i^>^>iiO 1-2 o 
t::©^) cii^^Wiizr^. z.(DMm<Dmmx^^. mm 

iz. /^0 7 ^^)\<mih^jsmz^±T^^mB(^^m,K>^ 

[0 0 3 6] 

[fg9!cOx4*l ^A±Mmi^rzZ.^t^ibm^f)^U^o\z:i?i 

nm\z^t\\^. m'^(Dm^m\zum'^ntz'^mm.^mmj^ 
y )^(r>m^\zmm^^'t^mm^^^WL\^tz(r>x. ^tz 
mm^\zmm^^<D^mr\.u^^mmo>mm\zftsCxm 
^<Dmm^n^m^n^<i:o\z^<t^-i^^J : o \z i.fz(D 

imz] mm^a){r\^i»f)^^-'&u&\zmm^tirz'^m 

m 3 ] '^mm^m^-i^hi.tz^k^a ymmn-j kco 
&[&^m<o^it'r-^^7f:'rmx$>^. 
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[0 6]- 0 5c*sttsjgawa>¥ie^tt«:^-r0-c^ 
[07] ^m^um^-'^izmmr^m^oyi^fim-v 

m9] smm^mmmo)'^ih\zm<om^7fi'mi^m >o 

[012] jSS2W«CfiJf®€:fT-:>;te#<0#7>TCOW® 
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>-^. )V^. 11. 1 1 • '"fiJFS^ 

12, 1 2* -^«^»i32ffi:x-ty 
h, 13-^A:^^h. 14-2l®f». 10 0-¥»*t: 
•^^xA. 2 0 0 - -Wi?^. 
[^JPj] 

[^ft^Rl gfflSi?gffi-lr>-y-9tCcJ:t)5ffSm2 0 0 
«f<7)^#ci:0ffiT (l»^/tO 1-2 Ot:SS) ^it/s: 

m . 0F®a>^¥cfcoffiT ii^^tL^} 1-2 o*ce 



m 1 1 



[0 2] 



[0 5] 
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